Purification and characterization of an Ah receptor binding factor in chromatin.
Dioxin induces biological responses through interaction with a specific intracellular receptor, the Ah receptor, and the subsequent interaction of the Ah receptor with chromatin. We previously reported the binding of the Ah receptor, partially purified form rabbit liver, to receptor binding factors (termed AhRBFs) in chromatin. Rabbit liver chromatin proteins (CP) were isolated by absorption of chromatin to hydroxylapatite followed by sequential extraction with 3 M NaCl and 1-8 M guanidine hydrochloride (GdnHCl). In the present study, we continued the purification of the CP5 fraction, which exhibited AhRBF activity. The proteins in CP5 were separated by CL-Sepharose 6B column chromatography resolving lower molecular weight fractions. To assay for receptor binding, a portion of each Cl-Sepharose 6B fraction was reconstituted to rabbit double-stranded DNA (dsDNA) using a reverse gradient dialysis of 7.5 to 0.0 M GdnHCl. These reconstituted chromatins were then examined for binding to [3H]-2,3,7,8-tetrachlorodibenzo-p-dioxin ([3H]TCDD)-receptor complexes by the streptomycin filter binding assay. Two protein fractions with a molecular weight in the range of 10,000-14,000 demonstrated high affinity binding to the Ah receptor. The binding of AhRBFs reconstituted to dsDNA was shown, by competition experiments with Ah receptor bound by unlabeled TCDD (TCDD-R), to be > 90% specific for [3H]TCDD-R. Further purification was achieved by preparative ADS-PAGE, and AhRBF activity was attributed to two fractions with molecular weights between 12,000 and 10,000. A kDa protein with AhRBF activity was found to have an isoelectric point (pI) of > or = 10. The 12 kDa AhRBF was sequenced by Edman degradation after cyanogen bromide cleavage and identified as histone H4. Although histone H4 has been postulated to interact with transcription factors in a variety of systems, this is the first report of a specific interaction of AhR with histone H4.